Background: Bacterial Vaginosis (BV) is an imbalance of the vaginal normal flora, and it is asymptomatic in most women. Therefore, one of the major ways of diagnosing BV is demonstration of an abnormal flora in the vagina. This can be achieved through various methods including Nugent score. In view of the association of BV with obstetric/gynaecological complications and high rate of HIV transmission, it is desirable to know the prevalence of BV in pregnant women. Knowledge of risk factors will also help to design preventive measures. Methodology: A prospective study was performed to determine the prevalence of BV among pregnant women. High vaginal swabs (HVS) were collected and smears made were Gram stained and scored by the Nugent method. A predesigned questionnaire was also used to obtain information on possible risk factors. Associations between categorical variables were assessed using chi square test and fisher's exact test as appropriate. Result: Three hundred married women aged between 18 and 45 years were studied. The prevalence of BV was 64.3%, 25% had intermediate and 10.7% had negative Nugent scores. BV rates were high across all age groups, educational background, ethnicity, parity, HIV status, and occupation. The occurrence of BV was higher (75.5%) among gestational age group ≤ 30 weeks (p < 0.05), in women who had sex more than twice within a week (p < 0.05) and in women who engaged in unskilled labour (p < 0.05). Conclusion: Bacterial vaginosis is a very common condition among the studied population. This high prevalence may necessitate routine screening and treatment during antenatal care in preventing the associated adverse effects of BV during pregnancy and childbirth.
Introduction
Soon after birth, aerobic lactobacilli appear in the vagina and persist as long as the pH remains acidic (usually for several weeks). When the pH becomes neutral (remaining so till puberty), a mixed flora of cocci and bacilli is present. At puberty, aerobic and anaerobic lactobacilli reappears in large numbers and contributes to the maintenance of acidic pH through the production of acid from carbohydrate particularly glycogen [1] . Lactobacilli produce lactic acid, which maintains the normal vagina flora (pH 3.8 -4.5) and inhibits the adherence of other bacteria to the epithelial cells of the vagina.
Bacterial Vaginosis (BV) is an infection of the vagina associated with an imbalance in the normal flora [2] . It is characterized by an increased vaginal pH and replacement of vaginal lactobacilli (particularly those that produce hydrogen peroxide (H 2 O 2 ) with Gardnerella vaginalis, Mycoplasma hominis and anaerobic Gram negative bacteria such as Peptostreptococcus, Prevotella spp and Mobiluncus spp [3] . Associated with these vagina flora change, is a rise in the vagina pH, increased level of production of proteolytic enzymes, organic acids and volatile amines [4] .
It has been estimated that about 5 to 30 percent of women in the reproductive age group have BV and are asymptomatic. The most common symptom of BV is an abnormal homogeneous off-white vaginal discharge (especially after sex) with an unpleasant smell. This malodorous discharge coats the walls of the vagina and is usually without irritation, pain or erythema.
Prevalence of BV varies between 8% to 75% [5] . In the general population of women, prevalence is found to be 10% in Hispanics, 6% in Asians, 23% in AfricanAmerican, 30% in Indonisia, 25% in Canada [6] , 15% in rural Brasil [7] and 14.2% amongst a population of Nigerian women [8] . 13% among adolescent girls, 16% in pregnant white women [9] , 9% in non-pregnant white. pregnant women not only because it increases the risk of Sexually Transmitted Infections (STIs) but also because it leads to adverse reproductive outcomes and complication in pregnancy [10] .
Some serious concerns from BV includes increased susceptibility to HIV infection [11] , post operative infection following gynaecological procedures such as a hysterectomy or an abortion [11] , obstetric complications such as: preterm labour and preterm delivery, premature rupture of the membranes [12] , chorioamnionitis, postpartum endometritis, postpartum sepsis, spontaneous miscarriage, and pelvic inflammatory disease (PID) which can lead to infertility and fallopian tube damage with an increased risk for ectopic pregnancy [11] .
The usual medical regimen for treatment is the antibiotic metronidazole (400 mg or 500 mg twice a day, once every 12 hours) for 7 days or 250 mg three times a day for 7 days [10] . A Cochrane review of 2009 did not find probiotics useful in the treatment of BV [13] while another concluded they were effective when combined with antibiotics [14] . Also, supplements of the probiotic lactobacillus, alongside the antibiotic metronidazole, appeared to increase metronidazole's effectiveness [10] .
The present study was undertaken to determine the prevalence of bacterial vaginosis by Nugent scoring among pregnant women of the Lagos University Teaching Hospital (LUTH), and possible risk factors.
Methodology
This was a hospital based prospective study conducted between December and July 2011, at the Lagos University Teaching Hospital, Lagos (LUTH), a tertiary care facility located at Lagos, South West Nigeria. LUTH provides healthcare services for the entire Lagos area but majority of patients are from Mushin, Oshodi-Isolo and Surulere local government areas of the state.
Pregnant women aged between 18 -45 years with a gestational age of ≥28 weeks, attending the antenatal outpatient department of LUTH were studied for prevalence of BV. After giving informed consent, a detailed obstetric history was taken especially to identify the risk possible factors for BV. Demographic data were also collected from the women with a simple structured questionnaire. Those with history of intake of antibiotics during the previous two weeks were excluded from the study, which was approved by the Health Research and Ethics committees of LUTH.
High vaginal swabs was collected from eligible women (Gestational age 28 weeks and above) and transported on ice less than two hours of collection to the Microbiology laboratory in the Department of Medical Microbiology and Parasitology, College of Medicine of the University of Lagos.
Nugent Score
Using Nugent criteria [15] , the slides of direct Gram stain were carefully examined for morphotypes present in the vaginal specimens.
Principle
Nugent scoring system quantitates the number of large Gram positive rods (Lactobacillus morphotypes), small Gram negative to Gramvariable rods (Gadnerella vaginalis and Bacteroides species morphotypes) and curved Gram-variable rods (Mobiluncus species morphotypes) viewed on Gram stained smears to obtain a point summation of 0 -10 based on the sum of the scores for each bacterial morphotypes listed above
Procedure
The swabs of vaginal secretions obtained from the upper vagina were rolled over a clean, labelled slide to create a thin, evenly distributed smear of the material. The slides were allowed to air dry. Each dry smear was then heat fixed and Gram stained as previously described [16] . Five to 10 oil immersion fields was examined for the presence of Lactobacillus, Gadnerella vaginalis/Bacteroides and Mobiluncus morphotypes. Nugent score (a number between 0 and 10) is then calculated by summing assigned points. A score of 0 -3 is considered negative for bacteria vaginosis. A score of 4 -6 is considered intermediate. A score of 7 -10 is considered positive for bacteria vaginosis.
Statistical Analysis
Data were entered and analyzed using Epi-Info software, version 3.5.1 August 2008. Frequency tables and crosstables were used to present the data. Associations between categorical variables were assessed using chi square test and fisher's exact test as appropriate. The significance level was set at p < 0.05.
Results
Between December 2010 to July 2011, 300 married pregnant women attending LUTH antenatal clinic were studied. All of which were physically healthy and only came for their routine antenatal clinic except a few who are HIV positive but still looking very healthy. All the women were in their reproductive age, majority have at least a tertiary education. Though 300 women who participated were assessed by Nugent score only 295 had complete data and were available for statistical analysis.
The overall and subpopulation of BV is presented in Table 1 . The prevalence of BV in the general population of the women was high, 203 of the women (67.7%) were positive for BV, 67 (22.3%) were intermediate and 30 
Discussion
The prevalence rate of BV of 63.7% was high in this study and this is consistent with previous studies in pregnant women. BV has been found to be common in black women. In county health center in Michigan, prevalence rates of 42% were documented [17] and 52% also in the National Health and Nutrition Examination Survey [18] while in non pregnant black women, prevalence rate was 28% [19] . The prevalence of BV in pregnant women among white ranged from 12% to 21% [20] . The higher prevalence rate of BV in pregnant women compared with non pregnant women may be due to the fact that pregnant women are known to be immunosuppressed and this implies that such pregnant women may be more prone to obstetric infection. "Reference [21] showed that there was a significant trend of increased risk of HIV with increasing severity of vaginal disturbances among pregnant women". However, the high prevalence of BV in HIV positive patients observed in this study is not statistically significant (p = 0.1) Although a previous study found that BV prevalence increased with age [18] , the age related increase in this study was not significant. This may be a result of disproportionately higher percentage of younger women (age 20 -35) in the pregnant population. Previous studies suggested that BV is more prevalent in women who are sexually active. This can be further understood by this study that showed the highest prevalence in women who had sex at the minimum of twice in a week. Looking at the trend in Table 6 , the occurrence of BV is low in women who have sex once a week and the prevalence increased with increasing coital frequency per week. Semen is alkaline and neutralizes the acidic pH of the vagina which results in an imbalance of the flora and this may explain the increase in the prevalence of women who had sex more than once in a week (73.9%) as compared to women who had sex only once (60.8) in a week. The prevalence of BV decreases as gestational age increases (75.5% among women who are <30 weeks and 57.9% in women > 35 weeks). This is statistically sig- nificant (p = 0.002) and may be possibly due to reduction in coital frequency as gestation increases. This finding is in accordance with [22] which showed that the prevalence of BV was higher at the first trimester of pregnancy. The high prevalence of BV among pregnant women (63.7%) calls for immediate attention to include routine screening of BV of these women and proper and adequate treatment should be administered to prevent its occurrence. Acid gel could be used to maintain the acid pH of the vagina. Barrier sex such as use of condom or diaphragm should be encouraged to prevent introduction of semen into the vagina during coital contact. There is need for further study of bacterial vaginosis and the factors which influence host susceptibility which may render a woman at risk of the complication associated with BV in pregnancy such as preterm labour, LBW, miscarriages, higher risk of pelvic inflammatory disease if the bacteria infect the uterus and fallopian tubes. The recognition of such factors and their identification during pregnancy might allow for the treatment of susceptible women in their first as well as subsequent pregnancies and there should be proper follow up.
